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Abstract Resumen 
Context: Traditional medicine information system (TMIS) is a 
substructure founded on the targeted application of technology. It also 
serves as a tool supporting the decisions in traditional medicine (TM). 
However, due to following a different approach in the treatment 
process, the TM has faced some challenges. 
Aims: To review the universal progresses and challenges in TMIS. 
Methods: This study was conducted using systematic search and review. 
The resources were retrieved through searching the key words related 
to the TMIS in the available databases including Science Direct, WOS, 
ProQuest, PubMed and IEEE. The findings were classified in to two 
distinct categories of progresses and challenges relating to the TMIS. 
Results: As many as 28 studies conducted from 2000 to 2017 were 
included in this research. The majority of the studies were related to 
2010 or after 2010 conducted in China. Progresses identified in this TMIS 
were categorized into four types including the development of the 
database, universal standardization of the TM, development of the 
clinical data warehouse, and application of information technology in 
the TM. The challenges were classified into four distinct categories, 
namely the lack of treatment protocols in TM, the necessity of 
developing a universal unified terminology, the necessity of creating a 
medical ontologies and the necessity of ensuring the data quality. 
Conclusions: Information technology forms a significant aspect of the TM 
modernization. To develop both the TMIS and the knowledge sharing 
tools, it is necessary to remove the problems and challenges involved in 
the data record process in the TM.  
Contexto: El sistema de información de medicina tradicional (SIMT) es 
una subestructura fundada en la aplicación específica de la tecnología. 
También sirve como una herramienta de apoyo a las decisiones en 
medicina tradicional (TM). Sin embargo, debido a seguir un enfoque 
diferente en el proceso de tratamiento, la TM ha enfrentado algunos 
desafíos.  
Objetivos: Revisar los avances y desafíos universales en SIMT. 
Métodos: Este estudio se realizó mediante búsqueda y revisión 
sistemática. Los recursos se recuperaron mediante la búsqueda de las 
palabras clave relacionadas con el SIMT en las bases de datos 
disponibles, incluidas Science Direct, WOS, ProQuest, PubMed e IEEE. 
Los hallazgos se clasificaron en dos categorías distintas de avances y 
desafíos relacionados con el SIMT. 
Resultados: Hasta 28 estudios realizados desde 2000 a 2017 se incluyeron 
en esta investigación. La mayoría de los estudios se relacionaron con 
2010 o después de 2010 realizados en China. Los avances identificados 
en esta SIMT se clasificaron en cuatro tipos, incluido el desarrollo de la 
base de datos, la estandarización universal de la MT, el desarrollo del 
almacén de datos clínicos y la aplicación de tecnología de la información 
en la MT. Los desafíos se clasificaron en cuatro categorías distintas, a 
saber, la falta de protocolos de tratamiento en MT, la necesidad de 
desarrollar una terminología unificada universal, la necesidad de crear 
ontologías médicas y la necesidad de garantizar la calidad de los datos. 
Conclusiones: La tecnología de la información constituye un aspecto 
significativo de la modernización de la MT. Para desarrollar tanto el 
SIMT como las herramientas de intercambio de conocimientos, es 
necesario eliminar los problemas y desafíos involucrados en el proceso 
de registro de datos en el MT.  
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opportunity; traditional medicine. 
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INTRODUCTION 
Traditional medicine (TM) is a collection of 
knowledge, skills and practices that the health 
maintenance as well as prevention, diagnosis, im-
provement or treatment of the physical and mental 
diseases” (Benzie and Wachtel-Galor, 2011; Smith 
et al., 2014). Herbal drugs form the main part of 
the TM system (Benzie and Wachtel-Galor, 2011). 
According to the WHO’s report, 70% to 95% of the 
people across the world use the herbal drugs for 
their primary healthcare purposes (Carmona and 
Pereira, 2013; Bonifácio et al., 2014). Herbal drugs 
are currently the oldest and the most frequently 
used medicine system in the world (Ogirima et al., 
2015). A large portion of the population in the de-
veloping or developed nations still relies on the 
TM and herbal medicine for their primary 
healthcare (Jivad et al., 2016; Parsaei et al., 2016; 
Rouhi-Boroujeni et al., 2016). More than 90% of the 
people in Africa, 70% in India, 70% in Germany, 
48% in Australia, 70% in Canada, 42% in America, 
39% in Belgium and 76% in France use herbal 
drugs for meeting their healthcare requirements 
(WHO, 2004; Sen et al., 2011; Mafuva and Marima, 
2014; Sen Chakraborty, 2017). Currently, nearly 
80% of the drugs used for the body immunity, 
cardiovascular systems and anticancer drugs are 
of plant origin (Fang et al., 2005). 
As a growing practice around the world, TM is 
experiencing its rapid advancements era based on 
health information technology. The modern and 
technology-based techniques are vital for control-
ling and maintaining the quality of the herbal 
drugs (Sen and Chakraborty, 2017). The creation of 
a database for storing a large portion of the data 
and their transformation in to useful data has ef-
fectively contributed to the progress of the TMIS 
(Noraziah et al., 2011; Ogirima et al., 2015). China’s 
Comprehensive Herbal Medicine Information Sys-
tem for Cancer (CHMIS-C) has served as an ap-
propriate information resource for the TM re-
searchers (Fang et al., 2005). In the same way, 
Web-based Decision Support System for Prescrip-
tion in Herbal Medicine in Nigeria has played a 
significant role in controlling the quality of the 
herbal drugs prescription (Ogirima et al., 2015). 
Developed for consulting with the patients in the 
e-health system, E-health Record System (EHRS) 
in Australia has successfully assisted the TM’s 
practitioners in the treatment management 
(Bjering et al., 2011).  
Compared to the non-traditional medicine, the 
TM follows a different approach in the treatment 
process (Hasanpour-Dehkordi et al., 2017; Solati, 
2016; 2017). The TM’s clinical data have peculiar 
informational content including the disease signs 
and symptoms, the diagnosis pattern and herbal 
drug’s chemical formula (Ansani et al., 2003; Kim 
et al., 2013; Carvalho et al., 2014). Hence, the struc-
tured information system effectively records the 
TM’s data. In this way, it prevents reworks, lack of 
coordination and conflicting reports and allows 
data analysis and learning from the available data 
(Wiesner and Knöss, 2014; Walker, 2015). Despite 
the high consideration given to the TM practice 
around the world, it seems to face remarkable 
challenges. The most important recognized chal-
lenge is the lack of a reference standard for deter-
mining the proper dosage of the herbal medicine 
for the patients. This in turn has resulted in the 
creation of incorrect and incomplete information 
about the herbal drugs (Aghebati et al., 2014; Ogi-
rima et al., 2015). Lack of quality assurance in-
structions, lack of a universal unified terminology, 
lack of evaluation of the safety as well as the lack 
of patient information system in the TM-centered 
clinics or hospitals are among the other challenges 
(Evans, 2008; Zhou et al., 2010; Janamian et al., 
2011; Niemeyer et al., 2013; Snow, 2016). Unfortu-
nately, the herbal drugs are not covered by the 
health insurance in many he member states of the 
EU. These countries seem to have low motivation 
for investment and conducting clinical and non-
clinical research in this domain (Wiesner and 
Knöss, 2014). The herbal drugs are commonly be-
lieved to have no side effects so that many con-
sumers regard them healthier than the chemical 
drugs. It is important to know that the irrational 
use of these medicines would be associated with 
increased risks endangering the treatment process 
success (Mukherjee et al., 2015). The effectiveness 
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of TM as a complex system have been convincing-
ly tested and validated in numerous scientific 
studies. The TMIS in fact provides a substructure 
for managing the health services within the TM 
domain. This system has brought in some positive 
consequences including healthcare quality promo-
tion and costs reduction. Taking all these into ac-
count, this study was an effort to review the recent 
researches on the TMIS and the effect of infor-
mation technology on the TM progress. It was also 
tried to identify the challenges in the development 
of the information system software used for the 
TM. To do so, the relevant articles published in 17 
recent years were systematically searched and 
evaluated from different aspects.  
METHODOLOGY 
Study design 
This research was conducted based on systematic 
search and review methodology covering the fol-
lowing four stages: identifying the research ques-
tions, locating the relevant studies, selecting the 
studies and finally charting the data and collating. 
For the purpose of this research, the foregoing four 
stages were organized as follows (Fig. 1): 
Stage 1  
The research questions and objectives were 
structured based on the study of TMIS and its re-
spective progresses and challenges.  
Stage 2  
The respective resources were identified and re-
trieved through searching the key words relating 
to the TMIS from various available databases such 
as Science Direct, ProQuest, PubMed, WOS, IEEE 
and search engines Google scholar. The respective 
queries have been presented in Table 1. 
 
 
Figure 1. PRISMA flow diagram of the study. 
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Stage 3  
To select the articles, the PRISMA chart was used. 
Using the queries represented in Table 1, 97 arti-
cles were identified in total. In the next step, the 
identified articles were put in to the Endnote soft-
ware. The produced list was then independently 
checked by two raters in terms of title, abstract and 
the content given the inclusion and exclusion crite-
ria (Table 2). In this way, 28 articles were finally 
included in the study. The cases of inter-rater dis-
agreement were resolved by holding a mutual 
meeting. Furthermore, the inter-rater agreement 
estimated by using kappa coefficient (κ) was found 
to be 0.81 (statistically significant at p<0.001). The 
Fig. 1 represents the protocol prepared for select-
ing the article. 
 
Table 1. The search strategy of the research. 
Search Strategy 
Search engines and databases: PubMed, ISI web of science, Science Direct, Google Scholar  
Limits: Language (only resources with at least an abstract in English) 
Time: 2000 to present 
Date: up to 2018, March, 01 
Strategy: #1 AND #2 AND #3 AND #4 
(traditional OR Herb*). [TI]. #1 
(medicine*).[TI]. #2 
("information system" OR "information systems" OR "data system" OR "data systems" OR "health sys-
tem" OR "health systems" OR "Support System" OR "Support Systems" OR DSS OR knowledge sys-
tems). [TI-Abs-Key] 
#3 
(information techno*).[TI-Abs-Key]. #4 
(challenge OR barrier). [TI-Abs-Key]. #5 
(progress OR opportunity). [TI-Abs-Key]. #6 
 
 
Table 2. Inclusion and exclusion criteria for articles. 
Inclusion criteria Exclusion criteria 
Journals and conference proceedings published between 2000 
and 2018. 
The articles published in languages other than English 
were excluded. 
The articles that have been published with abstract and full 
text. 
The articles whose full texts were not available were 
excluded. 
The articles that have used the TM or herbal information sys-
tems. 
The newspapers, letters to the editor, workshop, poster 
and short reports were excluded. 
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Figure 2. Challenges and progresses in TCM. 
 
RESULTS 
 
As discussed earlier, 28 studies conducted be-
tween 2000 and 2018 were included in this review. 
It is worth mentioning that the articles related to 
2010 and after were mainly from China, Malaysia, 
Japan and Australia. The findings of the study 
were sorted into two main categories, namely pro-
gresses and challenges in TMIS. The former fo-
cused on the information technology, software and 
technical systems used in TM while the later tried 
to identify the challenges and problems in the de-
velopment of TM-specific information systems and 
information technology software (Fig. 2).  
Progresses in TMIS  
Design & development of traditional medicine database 
(TMDB)  
The creation of TMDB is one of the main pro-
gresses achieved in the field of TM. Being common 
in China and India, this system has specifically 
designed to support the decision-making system 
and data mining and processing (Chen et al., 2006; 
Noraziah et al., 2011; Ikram et al., 2015; Ogirima et 
al., 2015). There are a lot of databases in TM 
(Mukherjee et al., 2015). Traditional Chinese Medi-
cine database (TCMID) is the most comprehensive 
database in use in China representing remarkable 
advances in information integration (Xue et al., 
2012). Besides the combinations of the herbs, this 
database provides the three-dimensional struc-
tures of the herbal combinations for research use 
(Zhang et al., 2013).  
Universal standardization of TM 
Nowadays, different nations have recognized 
the critical function of the standards in promoting 
the levels of quality, safety, validity and efficacy. 
These factors form the underlining of TM policies 
and plans (WHO, 2007; 2013). As a result, some 
nations have made effort to take effective steps 
towards the development of the TM knowledge 
base through sharing the information on the regu-
latory strategies (Claeson, 2014). In this line, for 
the universal standardization of the TM, the Inter-
national Organization for Standardization (ISO) 
passed the ISO/T249 in 2009 (Ozaki et al., 2017). 
The herbal products standardization rules follow 
the international standards (Mukherjee et al., 
2015). In the European Union, a complex regulato-
ry framework for the management of the herbal 
medicinal products has been incorporated into the 
guidelines of EC2/83/2001 and EC/63/2003. Ac-
cording to these guidelines, all the herbal medi-
cines should be in conformity with the good man-
ufacturing practices and pattern (Bouin and 
Wierer, 2014). This pattern shall provide some in-
sight regarding what information to be recorded in 
the herbal medicine prescription as well as its 
medical function (Carvalho et al., 2014; Wiesner 
and Knöss, 2014; Zhang et al., 2016). To meet the 
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quality standards governing the herb monographs, 
some information such as the complete scientific 
name of the herb, its ingredients and identity 
number must be provided. The identity number is 
required to be presented to the pharmacy (Zhang 
et al., 2016). To improve the regulatory framework 
for the record of the herbal drugs, the find has cer-
tified the applied RDC 26/2014 standard. As per 
this standard, the herbal medicines must be rec-
orded prior to mass production and drug distribu-
tion among the consumers. The drugs records will 
be legally valid for 5 years (Souza et al., 2014).  
The development of the clinical data warehouse (CDW) 
in TM for knowledge discovery and medical decision 
support  
As one of the most significant TM information 
resources, CDW is a technical strategy used for 
storing, managing and processing the mass data 
(Zhou et al., 2010). CDW integrates the data of the 
structured electronic medical record (SEMR) to be 
used for both the medical knowledge discovery 
and clinical decision system (CDS) in TM (Zhou et 
al., 2010; Ogirima et al., 2015). In 2002, China gov-
ernment has created the TCM Electronic Medical 
Record (EMR) (TCM-EMRD). This database con-
tains more than 3500 electronic medical records 
relating to the in-patients. In fact, it includes the 
data of TCM clinical practice on the inpatient in-
cluding the TCM diagnosis and the description of 
the concepts, symptoms and formula of the herbal 
medicines (Feng et al., 2006). 
Discovery tools for the TM modernization  
As a strong tool for knowledge acquisition from 
the data repository, data mining has found appli-
cation in nearly all the TM areas. Technically, it 
serves as a support for the TM modernization pro-
cess. Discovering the relations in the TM features 
based on data mining not only may promote the 
quality standard but also may facilitate the discov-
ery of the TM principles (Wang and Miao, 2012). 
To analyze the improper drug prescription, a col-
lection of 1920 prescriptions retrieved from Tai-
wan National Health Insurance Research Database 
were analyzed. According to the analysis results, 
19.5% of the prescriptions contained wrong medi-
cines (Yang et al., 2016). In the same vein, the 
MeDisco/3T text mining system (medical discov-
eries in the TM) has mainly developed so as to 
extract the knowledge from the Chinese Tradition-
al Medicines (CTM's) texts. This system derives 
the data on the structured formalization of the TM. 
These data include the nomenclatures of the me-
dicinal herbs, the combinations and ingredients 
available in the TM practice and their description 
(Lukman et al., 2007).  
Application of information technology in TM 
IBM Corporation is developing a technology 
that will assist the hospitals in standardizing the 
patient records for a group of hospitals located in 
Guangdong province in Southern China. Such 
technology will enable using the patient’s records 
for the treatment analysis through CTM. Infor-
mation technology is widely used in TM (Jokinie-
mi, 2010). The medical informatics includes the 
electronic health records, traditional knowledge 
digital libraries, image processing systems, tele-
medicine, clinical decision support systems (CDSS) 
and access to the health information. All these are 
founded on the information technology infrastruc-
ture (Ikram et al., 2015; Sen and Chakraborty, 
2017). Two cases of the application of information 
technology in TM realized during the last decade 
are Information-based multidimensional High-
Performance Liquid Chromatography (HPLC) and 
intelligent mobile platform. Developed in Chain, 
the former is used for evaluating the TM and 
herbal medicines (Yang et al., 2013) while the latter 
has been designed for identifying the herbal medi-
cines in China (Souza et al., 2014). According to 
the systematic review, the development of expert 
systems and knowledge sharing systems and the 
expansion of disease diagnosis tools using com-
puter in TM are among the major functions pro-
vided by TCM IT applications. These systems will 
improve the quality and safety of the healthcare in 
the TM (Jokiniemi, 2010; Celik, 2015). It is note-
worthy that the IT substructures like HIS and Tel-
emedicine system have not still been applied and 
strategized for supporting the TM (Chen et al., 
2006; Ikram et al., 2015).  
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Challenges in TMIS 
Lack of treatment protocols in the TM 
Policy making and standardization are deemed 
as the most difficult challenges faced by TMIS 
(Zhou et al., 2005; Telles et al., 2014; Ikram et al., 
2015). This difficulty results from the remarkable 
differences in the methods applied for each type of 
intervention as well as physician education. Some 
TMISs tend to focus on the physical aspects of the 
treatment systems while some other give more 
consideration to the spiritual and metal aspects 
(Ikram et al., 2015). The lack of treatment protocols 
and standardization is the main problem investi-
gated in TM in 20th century. This has brought in a 
huge information gap between the TM practition-
ers and consumers (Lai et al., 2014). The WHO 
"Traditional Medicine Strategy 2014–2023" pub-
lished by WHO reports that TM has been launched 
in more than 100 nations across the world. This 
has transformed TM into an international industry 
(Wang et al., 2016). However, the lack of well-
established treatment standards has weakened this 
type of medicine influencing its international ad-
vance, negatively (Ansani et al., 2003; Wang et al., 
2016).  
The necessity of a unified universal terminology 
Sometimes, one medicinal plant happens to be 
named differently using the general, Latin, local or 
commercial names. In contrast, some other of dif-
ferent species take similar names. This becomes 
more complicated given the prevalence of the ter-
minology specific to different world languages 
(Mukherjee et al., 2015). Currently, there is no uni-
versal terminology and a unified coordinated reg-
ulatory attitude (Wiesner, 2014). To standardize 
the structured clinical data, an integration of the 
systematic terminologies is required (Liu et al., 
2012). Accordingly, in line with the information 
standardization projects such as International 
Classification of Traditional Medicine (ICTM), a 
new project for the compilation of an international 
standard terminology has been incorporated into 
the recent ICD-11 revision (WHO, 2007; Gao and 
Watanabe, 2011; Katayama et al., 2012).  
The necessity of medical ontology and unified 
traditional Chinese medical language system 
(UTCMLS) 
The huge volume of the ambiguous terms and 
multiple meanings is a common problem experi-
enced when searching in different databases. Due 
to this problem, it is necessary to construct the 
ontology in the TM-related IT software (Jokiniemi, 
2010). The TM clinical data is involved with nu-
merous aspects and heterogeneous informational 
components. Accordingly, a large-scale data anal-
ysis is required for ensuring the achievement of 
valid analytical data. The automatic extraction of 
structured data from the free texts is challenging 
due to involving with different terms, synonyms 
and concepts used in the medical texts (Liu et al., 
2012). To remove the obstacles, a standard termi-
nology system of appropriate hierarchical struc-
ture is required. This system would allow reaching 
logical results from data extraction process (Luk-
man et al., 2007). Initiated in 2001, UTCMLS pro-
ject was mainly designed so as to construct a reus-
able and modifiable ontology. This ontology is 
required for integrating and adjusting the whole 
complex set of TM knowledge. Similarly, other 
terminologies such as Systematized Nomenclature 
of Medicine_ Clinical Terms (SNOMED_CT) can 
be effective in solving the problems (Feng et al., 
2006; Gao and Watanabe, 20; Jokiniemi, 201011).  
Necessity of data quality  
Missing and heterogeneous data and poor qual-
ity of the clinical data resources in use in TM all 
have made the knowledge discovery problematic 
(Feng et al., 2006). The abnormal data recognized 
worthless for diagnosis and treatment purposes 
should not be recorded in the clinical data. Data 
quality plays a critical role in the data analysis and 
processing. Despite the quantitative variables such 
as the laboratory test results, some clinical data 
including the major complications, the patient’s 
medical records and their respective diagnoses are 
expressed in natural language in TM. Treatments 
in TM are often prescribed based on the disease 
symptoms (Liu et al., 2012). These factors make the 
data gathering, integration and analysis more dif-
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ficult. A summary of the reviewed articles has 
been rendered in Table 3. 
DISCUSSION 
The scientific evaluation of TM is possible 
through access to information on all the involved 
aspects. As an appropriate and integrated re-
source, the TM database provides comprehensive 
information on all aspects including diagnosis, 
mechanism of treatment effect, prescription and 
research on the nature of herbal combinations 
(Chen et al., 2006; Xue et al., 2012).  
To use the TM database effectively, it is neces-
sary to combine a huge amount of data from the 
database with the laboratory and clinical data. 
This process is commonly hindered by some ob-
stacles including the insufficient gathering of the 
data, the poor quality and nonhomogeneous data 
and the non-reproducibility of the available data 
(WHO, 2013; Bouin and Wierer, 2014; Zhang et al., 
2016). These obstacles will in turn make the organ-
ization, processing, analysis, storage and sharing 
of the data more difficult (Herrera-Hernandez, 
2012). Hence, one of the main objectives of the in-
formation technology is developing the computer-
based information systems, knowledge sharing 
systems and supporting and consulting tools for 
diagnosis in the TM (Jokiniemi, 2010).  
Another challenge reported for the develop-
ment and promotion of TM is the lack of guide-
lines and protocols for the treatment and evalua-
tion of safety and quality control (Mukherjee et al., 
2015). Besides, self-medication practice has tradi-
tionally been prevalent in TM. As natural prod-
ucts, the herbal medicines are wrongly thought to 
be safe without any side effects (You et al., 2013).  
The WHO is trying its best to facilitate the glob-
al standardization of the TM and herbal medicines. 
Accordingly, in its planned strategy, it has at-
tempted three goals, namely constructing a data-
base and compiling national policies, promoting 
the safety, quality and efficacy of the TM services 
through laws and standards establishment and 
integrating the TM services and self-medication 
into the national health system (WHO, 2013). Up 
to now, the majority of the relevant works using 
the clinical record of TM have been based on well-
structured data of prescriptions extracted and or-
ganized manually. This method of data collection 
is highly time-consuming and cumbersome mak-
ing the provision of enough data required for 
achieving reliable knowledge impossible (Wang et 
al., 2010).  
Developing a unique information system in TM 
capable of supporting a huge volume of nonho-
mogeneous data and information is considered as 
an intriguing progress in TM modernization. The 
collected information is used for both pattern 
recognitions that is the main concept of diagnosis 
in TM and the treatment technique that may be 
herbal medicine prescription, acupuncture and 
other similar practices (Lee et al., 2015). Given the 
progress of the modern technologies, however, the 
requirements for data normalization in the clinical 
records must be met. This is possible through ap-
plying a unified terminology and constructing an 
ontology (Jokiniemi, 2010; Wulamu et al., 2014; De 
Capitani 2017). This initiative will both facilitate 
the application of query complex algorithms in the 
TM domain (Wang et al., 2010) and provide the 
necessary substructure required for implementing 
the TMEMR (Feng et al., 2006) and adopting the 
supporting systems of clinical medicine in the TM 
field (Lai et al., 2014; You et al., 2013). 
 
CONCLUSIONS 
Following the development of the universal 
standardization and application of information 
technology, TM has witnessed a remarkable 
growth. As it is clear-crystal, we presently face 
with an ever-increasing volume of medical data 
and different treatment approaches taken in the 
TM. Under such circumstances, the role of health 
information technology has become more im-
portant as far as the healthcare quality and safety 
is concerned. By creating an effective database, it is 
possible to organize a huge amount of data. Fur-
thermore, the development of CDW, knowledge 
discovery process and medical decisions support 
system all have opened new windows into tech-
nology applications in TM.  
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Table 3. Comparison of articles included in the review. 
Result Domain Country Reference No 
All the information on herbs will be stored an appropriate database 
enhancing the safety and management of data 
Empirical study on medicinal herbs information 
system (MHIS) in Malaysia 
Malaysia Noraziah et 
al., 2011 
1 
The web-based DSS framework prescribes the herbal medicines. This 
system tries to increase the efficacy of the herbal medicines and 
promote the proper decision-making by recording the herbal 
information in the database 
Web-Based Decision Support System for 
Prescription in Herbal Medicine 
 
Nigeria Ogirima et 
al., 2015 
2 
The challenges in the safety monitoring of the herbal medicines were 
reviewed and he necessity of data quality control, data storage, 
WHO’s database analysis, database management and herbal 
medicines classification coding were addressed 
Pharmacovigilance of herbal medicines: Current 
state 
and future directions 
Malaysia Shetti et al., 
2011 
3 
TCM-ID database was introduced as an appropriate and integrated 
resource for information on all the aspects of TCM 
Database of traditional Chinese medicine and its 
application to studies of mechanism and to 
prescription validation 
China Chen et al., 
2006 
4 
TM progresses such as the development of a database for TM for 
supporting the decision making system, data research and 
informatics substructure in TCM, Ayurveda, Arabic, Islamic TM and 
Malaysian TM have been addressed 
An analysis of application of health informatics in 
traditional medicine: A review of four traditional 
medicine systems 
Malaysia Ikram et al., 
2015 
 
5 
Given the importance of integration, analysis and application of the 
data in TM, it is necessary to pay attention to the aspects of data 
quality including consistency, granularity and completeness in the 
TM information system 
Data Quality in Traditional Chinese Medicine China Feng et al., 
2006 
6 
WHO traditional medicine strategy 2014-2023 has been established so 
as to promote the safe and efficient use of the herbal medicine 
WHO traditional medicine strategy: 2014-2023 WHO WHO, 2013 7 
Data quality is important in the analysis of the observational data in 
clinical TM since it can discover the latent rules and patterns in the 
clinical records. Data quality is also important in the clinical decision 
making 
Data processing and analysis in real-world 
traditional Chinese medicine clinical data: 
challenges and approaches 
China Liu et al., 
2012 
9 
Designing an information system that helps the TM’s practitioners 
and patients in consultations  
Electronic medical record information system for 
patient consultations in Chinese medicine 
Australia Bjering et al., 
2011 
10 
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Table 3. Comparison of articles included in the review (continued…). 
Result Domain Country Reference No 
The TM is regarded as a huge treasure in which the application of 
research tools and data mining and numerous medical technologies 
are being developed  
The basic theory, diagnostic, and therapeutic 
system of traditional Chinese medicine and the 
challenges they bring to statistics 
China Hu and Liu, 
2012 
11 
HIS will continue the promotion of quality and safety of the 
healthcare beyond the modern advancements and initiatives 
Traditional medicine and modern medicine with 
information technology 
Turkish Celik, 2015 12 
This research has provided the web-based knowledge management 
system provides as a tool for education and research to be used for 
the discovery of the key relations between the Western and Chinese 
traditional medicine facilitating the medical diagnoses 
A web-based knowledge management system 
integrating Western and traditional Chinese 
medicine for relational medical diagnosis 
USA Herrera-
Hernandez, 
2012 
13 
TCMSP is a pharmacological database for the herbal medicines that 
covers 499 Chinese plant variants recorded in China’s drug inventory 
along with 29384 combinations as well as 837 diseases 
TCMSP: a database of systems pharmacology for 
drug discovery from herbal medicines 
China Ru et al., 
2014 
14 
It is an automated technique for identifying the inappropriate 
traditional Chinese medicine (TCM) prescriptions to promote the 
drug safety and care quality  
An automated technique to identify potential 
inappropriate traditional Chinese medicine (TCM) 
prescriptions 
China Yang et al., 
2013 
15 
It represents the modeling of information system for the Chinese 
herbal medicines, describes its functions and discusses the 
requirements for its implementation 
An information system model in Chinese herbal 
medicine manufacturing enterprises 
China Zhou et al., 
2005 
17 
CDW combines over 2000 data on the TM treatment on the inpatients 
with 2000 data on the treatment data relating to the outpatients that 
includes the symptoms, disease diagnosis and prescription writing as 
the main constituents of the information 
Development of traditional Chinese medicine 
clinical data warehouse for medical knowledge 
discovery and decision support 
China Zhou et al., 
2010 
18 
In designing the methods of using herbal medicines in the hospitals, 
the creation of treatment standard and treatment protocols 
throughout the country is important 
Hospital policies regarding herbal medicines American Ansani et al., 
2003 
19 
The management of clinical data in TCM covering the demographic 
information, symptoms, tests, syndromes and the treatment 
principles is collected in the TMIS 
Customized Management of Clinical Data in 
Traditional Chinese Medicine 
China You et al., 
2013 
20 
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Table 3. Comparison of articles included in the review (continued…). 
Result Domain Country Reference No 
The ontology is used for the shared understanding of the desirable 
scope and can be used as a framework for solving the problem of 
ambiguous terms 
The research and application of ontology-based 
information retrieval 
China Wulamu et 
al., 2014  
21 
 TCMCPSS has been developed to promote the IS and support the 
decision making in designing the clinical treatment and practice in 
TM and is subject to ontology-based information 
Physician and Consumer Acceptance of the 
Traditional Chinese Medicine Clinical Practice 
Support System (TCMCPSS) 
Taiwan Lai et al., 
2014 
22 
The structured data set is vital in the TM clinical record.  A unified 
terminology, automated normalization of data in wide-scale is 
important for the application of research tools and knowledge 
discovery 
Automatic symptom name normalization in 
clinical records of traditional Chinese medicine 
China Wang and 
Miao, 2012 
23 
Standardization of TM is a gradual process like the practice of 
innovation and progress in this field. It requires universal promotion 
and support 
Current Status of Standardization of Traditional 
Chinese Medicine in China 
China Wang et al., 
2016 
24 
CHMIS-C is a comprehensive information system for herbal 
treatment of cancer. It has been developed based on five modules 
including the formula, ingredients, compositions, molecular target 
and reference to be used for cancer treatment 
CHMIS-C: A Comprehensive Herbal Medicine 
Information System for Cancer 
China Fang et al., 
2005 
25 
Designing a questionnaire that asks the lifestyle and mental 
symptoms from the patients. The practitioners use the data obtained 
from the questionnaire for supporting the clinical decisions, 
diagnosis and prescription in TM 
Analysis of questionnaire for traditional medical 
and develop decision support system 
Japan Katayama et 
al., 2012 
27 
The application of informatics in TM will potentially remove the gap 
between the TM and modern medicine 
Modern bioinformatics meets 
traditional Chinese medicine 
China Gu and 
Chen, 2013 
28 
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Finding the data associations and features using 
the search tools not only assists the quality stand-
ards promotion but also will clarify the TM’s 
treatment principles for the practitioners. Adopt-
ing this method will allow the efficient use of the 
huge volumes of data more efficiently providing 
the required reliable information for the TM field 
researchers. It is clear-crystal that the information 
plays a critical role in the TM. As discussed earlier, 
a collection of comprehensive and integrated data 
is produced from the patient observation time, 
record of the symptoms and diagnosis pattern. 
Besides, the terms in use in TM are highly varied 
while the clinical data record is done using free-
text entry. All these factors convincingly justify the 
need to the development of a unified terminology 
to facilitate the data management. Accordingly, 
the data normalization and medical ontology de-
velopment might prove to be effective in attaining 
higher levels of recognition and information tech-
nology application in TM. 
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